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WIND-TUNNEL INVESTIGATION OF SPUT TRAILING— EDGE 
LIFT AND TRIM FLAPS ON A TAPERED WING 
WITH 23° SWEEPBACK 

By William Letko and David Feigenbavm 
SUMMARY 


Results of force tests and pressure— distribution measurements 
are presented from a wind-tunnel investigation to determine the 
effects of size and hinge location of lift and trim flaps on the 
lift and pitching-moment characteristics of a semispan tapered wing 
with 23° sweepback of the quarter-chord line. The flaps tested 
were split flaps with chorda of 10, 20, 30* and ^0 percent of the 
wing chord. The spans of the lift flaps were 20, 40, 60, 80, and 
100 percent of the wing span; the spans of the trim flaps were 
10, 20, 40, and 60 percent of the wing span. The flaps were tested 
with the hinge axes at several different chordwise locations. 

The static longitudinal stability of the swept— back wing, as 
indicated by the slope of the curves of pitching— moment coefficient 
against lift coefficient, was increased when the lift flaps were 
deflected, especially for the larger flaps. 

Increments in maximum lift coefficient of the order of 0.4 
were produced in some configurations by self-trimming lift flaps, 
that is, lift flaps that produced no increment in pitching moment 
about the aerodynamic center. By the use of trim flaps to counter- 
act the pitching moments produced by the lift flaps, increments in 
maximum lift coefficient of the order of 0.5 might be attained. 

The chord of the trim flap used had a negligible effect on the net 
lift coefficients attainable, although use of a large-chord trim 
flap meant that a smaller span was required. Using a trim flap with 
the hinge axis moved back to the trailing edge, however, allowed 
slightly greater lift increments to be attained. The increments in 
trimmed lift coefficient produced by the lift flap increased with 
flap chord and reached a maximum value for all flap chords at a 
flap span of about 50 perc ent of the wing span. Moving the hinge 
axis of the lift flaps forward increased the lift-coefficient 
increment attainable at a 10° angle of attack with self— trimming 
flaps. The greatest increment in maximum lift coefficient attainable 
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with self-trimming flaps occurred, however, when the flap hinge 
axi3 was on the 70-percent-chord line. A comparison of the results 
with analytical results showed, in general, reasonably good agree- 
ment. 


INTRODUCTION 


In order to apply high— lift flaps to "all-wing" airplanes, a 
flap arrangement that produces small pitching moments about the 
center of gravity is necessary, since the longitudinal-control 
device generally used is not well adapted to trimming out large 
pitching moments. The analysis of reference 1 indicates that 
trim flaps (upward deflected flaps) near the wing tips of a swept— 
back wing may be used to trim-out the pitching moment of the lift 
flap or that lift flaps might be designed to be self trimming if 
the wing has enough sweepback. A means of reducing the pitching 
moment of the lift flap is to move the center of pressure of the 
flap forward by moving the flap hinge line forward of its normal 
position. In order to obtain experimental data for checking and 
comparing these means of obtaining high lift coefficients on all- 
wing airplanes and for checking the analysis of reference 1, 
tests were conducted in the Langley stability tunnel on a semispan, 
swept— back wing equipped with various sizes and configurations of 
split flaps. 
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D drag 

M pitching moment about quarter chord of mean geometric 

wing chord 

APp increment of resultant pressure coefficient 

S wing area 

b model span normal to plane of symmetry (semispan of wing) 

bj. flap span 

c local wing chord parallel to plane of symmetry 

c mean geometric wing chord 

Cf local flap chord 

q dynamic pressure 

a angle of attack measured at root section 

uncorrected angle of attack 

Sf flap deflection measured with respect to airfoil surface 

in plane normal to hinge axis (lift-flap deflection 
positive downward; trim -flap deflection positive upward) 

R Reynolds number 

A aspect ratio 

\ taper ratio; ratio of tip chord of wing to root chord of 

wing 

A angle cf sweepback of quarter-chord line 

Subscripts : 

L lift 

T trim 



max 


maximum 


MODEL AMD APPARATUS 


The semispan tapered— wing model used for these tests had the 
quarter-chord line swept back 23°. The geometric constants of the 
model are as follows: 


Area of full-span wing., square feet 13-55 

Wing span (full span), feet. 10.10 

Mean geometric chord, feet 1.51 

Aspect ratio 7*51 

Taper ratio 0.243 

Sweepback of quarter-chord line, degrees 23 

Geometric twist (washout), degrees -4 

Root airfoil section UACA 44l8 

Tip airfoil section MCA 44l8 


The model was constructed of laminated mahogany and had 
25 pressure orifices spaced at constant percentages of the local 
chord for each of nine spanwise stations. (See fig. 1.) The wing 
is the same wing which was used in the tests reported in reference 2 
except that the row of orifices one inch from the tunnel wall was 
not utilized in the present tests. 


The model was mounted horizontally (with zero dihedral) in the 
Langley stability tunnel on the side support of the tunnel balance 
frame, free from the tunnel wall except for a flexible seal used 
to prevent flow through the gap between the tunnel wall and the 
wing— root block. The wing— root section was larger than the diameter 
of the opening in the tunnel wall through which the model was 
mounted and, consequently, forward of the 17 - -percent-chord point of 
the root section there was an unsealed gap of about l/8 inch between 
the tunnel wall and the root section (fig. 2). 


The lift and trim flaps were made of -3— inch plywood in sections 

o 


covering 20 percent of the wing span and were supported by wooden 
blocks fastened to the back of the flaps. The blocks were made with 
an angle of approximately 60 ° so that, when the flaps were mounted, 
each section was shimmed separately to obtain 60° deflection. Flaps 
with chords 0.10, 0.20, 0.30; and 0.40 wing chord were tested. The 
locations of these flaps are shown in figure 3* 


TESTS 

In this investigation, force, moment, and pressure— distribution 
tests were run at a dynamic pressure of 39*7 pounds per square foot; 
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this pressure corresponds to an airspeed of 124.6 miles per hour 
at standard sea -level conditions. The Reynolds number based on tho 
mean geometric chord of the model was 1.73 x 10°. 

For the tests reported herein, the flaps were set at 60° with 
respect to airfoil surface in a plane perpendicular to the flap at 
tho middle of each flap section; the trim flaps were deflected 
upward, and the lift flaps were deflected downward. Lift-flap spans 
of 0.20, 0.40, 0.60 , 0.80, and 1.00 wing span and trim -flap spans 
of 0.10, 0.20, 0.40, and 0.60 wing span were tested. The lift and trim 
flaps were tested separately on the model, but some tests were made 
with both lift and trim flaps to determine whether the data from 
the separate tests could be superposed with sufficient accuracy for 
design purposes. Tests were also made at several flap hinge locations 
to determine the effects of hinge location, and tho 0.20c, 0.40b lift 
flap was tested with the hingo axis skewed to be perpendicular to 
the free -stream direction. The tests were run for angles of attack 
from -8° to the angle of attack at which stall occurred in 2° incre- 
ments. Pressure distributions were made for angles of attack of 
0° and 10° for some of tho lift- and trim-flap arrangements. 


CORRECTIONS 


Corrections for the effect of the ,jet boundaries were applied 
to the force and pitching -moment coefficients. These corrections 
do not account for the effects of the tunnel -wall boundary layer 
or for the clearance gap botwoen the wing section and tho tunnel 
wall. A weighted mean value for the correction to the angle of 
attack was used, although the correction should vary along the span. 
The wing twisted under the air loads, especially the tip when full- 
span lift flap or large -span trim flaps were used. The corrections 
for the twist, however, were not applied. The order of magnitude 
of this correction for twist would be approximately 2° at the tip 
for somo of the extreme conditions. 

For the pressure distributions on the wing the pressures wore 
corrected for streamline curvature with an averago correction factor 
of 0 .991; this correction factor was applied to the increment of the 
resultant pressure . The angles of attack of each section were not 
corrected because each flap arrangement would necessitate a different 
sot of corrections, which would involve an impractical amount of work. 
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PKEEEI'JTATIOI'I OF DATA 


The results of the tests are presented in figures 4 to 21. In 
figures 4 to 7 are presented the force data in the form of plots of 
pitching-moment coefficient, drag coefficient, and angle of attach 
against lift coefficient for lift flaps of different chords and spans 
at various hinge locations. Figures 8 to 11 give the characteristics 
of various trim flaps. In figure 12, the force and pitching— moment 
data for one flap configuration with its hinge axis on a constant 
percentage chord line is compared with that of the same flap with 
its hinge axis skewed to be perpendicular to the plane of symmetry. 
Figures 13 to 16 give the chordwise distribution of the increment 
of resultant pressure coefficient APp v caused by the flaps at 

several spanwise stations, and figures 17 to 19 give the spanwise 
distribution of the incremental loading Ac n ^c caused by the flaps 

for the 20— and 40— pe rc ent— c hord flaps. Figures 20 and 21 compare 
the result's obtained by superposition of the lift— flap data and the 
trim— flap data with the data obtained by testing several configura- 
tions of lift and trim flaps together. 


Discussion OF RESULTS 
Lift Flaps 

Lift .— Characteristics of the 23 0 swept— back wing with various 
lift flaps can be seen in figures 4 to 7 and 13 to 18. The lift of 
■ the wing increases with flap chord and span in a manner similar to 
that of an unswept wing with comparable taper. The lift decreases 
as the flap hinge is moved forward, since the flaps produced no 
increment in chordwise load beyond their trailing edges. (See fig. 16 . 
Although the maximum lift coefficient increased with flap span, the 
angle of attack for maximum lift decreased with flap span up to spans 
of 0 . 80 b and then increased for the full— span flap; the Increase was 
probably caused by the reduction in the discontinuity of the flow near 
the tip. Both the maximum lift coefficient and angle of attack for 
maximum lift decrease as the hinge line of the flap is moved forward. 
The slope of the lift curve is usually greater for the wing with the 
flaps deflected than for. the plain wing, but the slope decreases as 
the hinge line is moved forward and is the same for the plain wing as 
for the wing with the flap at the mo3t forward location tested. 

Pitching moment .— With small-span flaps in the center section of 
a swept-back wing the center of pressure of the wing with the flap 
is ahead of the center of pressure of the plain wing and causes a 
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positive increment of pitching moment . As the flap span is increased, 
however, the sweep of the wing moves the flap "back and the resulting 
shift in center of pressure makes the pitching -moment increment nega- 
tive. (See fig. 22.) At some intermediate flap span, the increment 
of pitching raomont produced by the flap will be zero, and this flap 
will thus be self trimmixig. Moving the hinge line of the flap forward 
increases the flap pitching moment in a positive sense and tends 
to make the sell' -trimming flaps have larger spans. Fcr a given 
flap span and chord, however, moving the hinge line forward causes 
the lift increment to decrease (fig. 23) • Skewing the hinge axis of 
a 0 .20c, 0 .40b flap caused a slight decrease in the pitching moment 
and a decrease in lift at high lift coefficients. (See fig. 12.) 

The slope of the curves of pitching -moment coefficient against 
lift coefficient is more negative for the wing with the flaps deflected 
than for the plain wing. This result is probably caused by the fact 
that the drag of the flap acts below the chord line and the effect is 
accentuated, especially for the large -span flaps, by the sweepback. 

The increase in the negative slope of the curve of pitching -moment 
coefficient against lift coefficient indicates an increase of stability 
with the flaps deflected. 


Trim Flaps 

Lift . - The trim flaps cause a decrement in lift, tho magnitude 
of which increases with flap span and chord. The magnitude of the 
decrement in lift for a given increment in span increases as the 
span increases since the aerodynamic load ordinarily increases 
toward the center of the wing, and this effect is magnified by the 
wing taper. (See fig. 22.) At low values of lift coefficient, the 
lift is about the same for all hinge locations, but the slope of the 
lift curve increases as the hinge line moves farther back, which 
decreases the decrement in lift at high angles of attack for the 
flaps with the more rearward hinge locations. This effect is mainly 
due to the increase in chord of the wing as the hinge line moves back 
and the flap projects beyond the trailing edge. 

No decrease in maximum lift coefficient is noted with the trim 
flaps deflected (figs. 8 to 11). At angles of attack near maximum 
lift the flow starts separating from the wing and,, with the flow 
separated near the trailing edge, the flaps on the upper surface of 
the wing have no effect. Although the tests were not run up to 
maximum lift coefficient, it is probable that the maximum lift coef- 
ficients for the largo -chord flaps at the more rearward hinge locations 
are higher than those for the plain wing. This increase in maximum 
lift coefficient is shown in figures 8 and 9 • Such an increase in 
maximum lift coefficient may be attributed, again, to the effective 
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increase in the wing chord . . .. > . • . - . 

Pitching moment .- The increment in pitching -moment coefficient 
caused by the trim flaps increases almost rectilinoarly with flap 
span (figs. 22 and 23). Although the lift decrement produced by 
a given increment in flap span increases as the flap span increases, 
the pitching -moment increment does not increase since , because of 
the wing sweep, the center of pressure of the flap moves closer to 
the quarter-chord point of the mean geometric chord. Near maximum 
lift the pitching moments for the wing with any of the trim flaps 
are nearly the same and are about equal to the pitching moment of 
the plain wing, since the flaps on the upper surface of the wing lose 
their effectiveness at high angles of attack. The largor-span flaps, 
which give a more positive increment. in pitching moment at low lift 
coefficients, therefore , will have to give a more negative slope to 
the pitching-momont curve. This increase in negative slope makes the 
wing moro stable. As the chord increases and as the hinge line moves 
backward, the increase in stability becomes greater. 


Superposition of Lift- and Trim-Flap Data 

If the flap data are to be applied to an all -wing airplane, the 
wing must always be in trim since these airplanes have no tail to 
trim out any unbalanced pitching moments on the wing. Unless the lift 
flap used is self trimming, therefore, a trim flap will have to be 
used in conjunction with the lift flap to bring the pitching moment 
down to the value for which the plain wing is trimmed. Tests were 
made with several configurations of lift and trim flaps combined, 
and the results woro compared with those obtained from superposition 
of the data from the tests already discussed. Figures 20 and 21 
show the comparison between the results of the tests of the combi- 
nations and the results obtained by superposition. This oamparison 
shows good agreement. 


Trimmed Lift-Coefficient Increments 

Figures 22 and 23 were prepared to show the increments in lift 
coefficient and pitching -moment coefficient for various configurations 
of lift or trim flaps. In theso figures some of the variations in 
lift and pitching moments already discussed can be seen. From these 
plots, the trim flap required to trim out the pitching moment caused 
by the lift flap, the net increment in lift coefficient, and the 
maximum trimmed lift coefficients may be obtained. 

Lift increment at a = 10° .- The increment in trimmed lift 
coefficient at a constant angle of attack is an indication of the 
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relative effectiveness of the various flaps in increasing the lift 
coefficient of a wing if stalling does not occur. The lift increments 
at an angle of attack of 10° are shown graphically in figures 24 and 25. 
With the lift flaps hinged at the nonnal locations, the greatest lift 
increment occurs for flap spans between 0.40 and 0 .60 of the wing span. 
As tho hinge line is moved forward, the flap span at which this greatest 
increment occurs is generally increased; whereas, at a constant hinge 
location this span decreases with increasing flap chord. Tho lift 
increment increases with increasing chord and seems to be a maximum 
when the hinge axis of the lift flap is .located at about the 0 .70 chord 
line. As the hinge line is moved forward or backward of this hinge 
location, the lift increment decreases. With all the lift flaps 
except the 0.10c flap at the normal hinge location, there is some 
flap span at which the lift flap produces no increment in pitching 
moment and thus is self trimming. In figures 24 and 25 this condition 
is indicated where the trim-flap span required goes to zero. The 
self -trimming lift-flap configurations and the lift increment produced 
thereby are listed in table I. The data in this table show that the 
increments in lift produced by self -trimming flaps increase with flap 
chord and with forward movement of the hinge axis. 

The effect of trim-flap chord, on the lift -coefficient increments 
is small. In figure 2 6 is plotted the variation of pitching -moment - 
coefficient increment with lift-coefficient increment produced by 
various trim-flap configurations. This figure indicates that, in 
order to trim out a given pitching moment, almost the same decrease 
in lift coefficient is encountered regardless- of the chord of the trim 
flap used, except when the pitching moment is of such magnitude as 
to require a I trim-flap spah of more than about 0 .50 wing span, 
in which case a larger -chord flap is advantageous* Ubing a larger - 
chord trim flap-- reduces scme'WMt "'the'' flap" span required; however, 
no increase in trimmed lift results. Using a trim flap hinged at 
the wing .trailing, edge, however,. results -in -some slight- increase 
in trimmed -lift coefficient* In the best case, using ia trim flap 
hinged at the trailing edge results in an increase in. .lift. coefficient 
of about 0 .1 over the lift coefficient obtained by using a normally 
hinged trim flap at an angle ; of attack of 10 n . 

Maximum lift coefficient . • In figure .27 is shewn the maximum lift 
coefficients attainable with the different lift-flap configurations 
and the flap span required for trim. With the lift flaps hinged at 
their normal locations, the maximum lift coefficient occurs for flap 
spans of 0.50 wing span. Also, the increments in maximum lift; 
coefficient of the wing may be increased by about 0.5- as indicated 
in figure 27 • As the flap hinge axis is moved forward, the span at 
which the greatest maximum lift coefficient occurs is increased, and 
at a constant hinge location, this span decreases with increasing chord. 
The maximum lift coefficient increases with increasing chord and is 
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greatest with the flaps hinged at their normal locations . With all 
the lift flaps excopt the 0.10c flap at the normal hinge location, 
there is some flap span at which the lift flap is self trimming. 

The self -trimming lift -flap configurations and the maximum lift 
coefficients attained thereby are listed in table I. In this table, 
it can be seen that the maximum lift coefficient increases with flap 
chord and seems to be a maximum when the hinge axis is located at 
about the 70 -percent -chord line. The table also shows that self- 
trimming flaps may increase the lift coefficient of the wing by 
about 0 .4 . 

The most convenient way of obtaining high maximum lift coef- 
ficients would probably be to use a large -chord self -trimming flap. 
The maximum lift coefficient obtained with a self -trimming 0 .40c flap 
is only about 0.0 8 less than the greatest maximum lift coefficient 
attainable with the same -chord flap in combination with a trim flap. 
With a self -trimming flap, no trim flap is required and, therefore, 
the entire outer part of the wing is left free for control surfaces. 


Comparison of Experimental Results with Results 
Based on Analytical Methods 

The results of the present tests are similar to the results 
obtained by analytical methods in referonce 1. The data of reference 1 
are presented for a wing similar to the wing used in the present 
tests; the physical characteristics are compared as follows: 



Sveepback, 

A 

(deg) 

Aspect ratio, 
A 

Taper ratio, 
A 

S f 

(deg) 

Present tests 

• 23 

7.51 

0.243 

60 

Reference 1 

20 

7.35 

.25 

60 


A comparison of the analytical results with the experimental 
results shews good agreement in that the trends are similar, although 
the magnitudes of the net lift-coefficient increments are about 0.1 
lower than the increments predicted for a 0.30c flap. Figure 28 
shows a comparison between the experimental and analytical predictions 
(reference l) of net lift increments and trim-flap spans required for 
0.30c flaps, with the analytical results corrected to an angle of sweep 
of 23 . The experimental results (fig. 26) verify the contention in 
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reference 1 that the trim -flap chord has a negligible effect on 
the net lift increments . 

The adoption of 0 .9 in reference 1 as the ratio between the 
increment in and the increment in Ct at a = 10° produced 

njEix 

by the lift flaps is based on data for unswept wings or for wings 
with very little sweepback. The results' of the present tests (fig. 29) 
indicate that the aforementioned ratio is considerably less than 0 .9 
for the wing of 23° sweepback, the ratio indicated herein being about 

0.75 for normally hinged flaps and averaging about 0.70 for all the 
flaps tested. 


CONCLUSIONS 


From the results of the force and pressure distribution tests 
of the 23 ° swept -back tapered wing having lift and trim flaps of 
various size and hinge location, the following conclusions were drawn: 

1 . The maximum lift coefficient of the wing may be increased 
by about 0.5 without changing the pitching moment about the aerody- 
namic center by the use of split trailing -edge lift and trim flaps. 

2. Certain lift-flap configurations were self trimming (that is, 
lift flaps that produced, no increment in pitching moment about 

the aerodynamic center), and with 3 cme of these configurations the 
maximum lift coefficient of the wing might be increased by about 0.4. 
Also, increments in maximum lift coefficient of the order of 0.5 
might be attained by use of trim flaps. ^ ‘ . 

3 . The wing had greater static longitudinal stability with the 
ilaps deflected (especially for larger flaps) as indicated by the 
slope of the curves of pitching -moment coefficient against lift 
coefficient. 

4 . The chord of the trim flap used had a negligible effect on 
the not lift coefficients attainable, although use of a large -chord 
trim flap meant that a smaller span was required . Using a trim, flap 
with the hinge axis moved back to the trailing edge, however, allowed 
slightly greater lift increments to be attained. 

5 . The Increment in trimmed lift coefficient produced by the lift 
flap increased with flap chord and reached a maximum value for all flap 
chords at a fle,p span of about 50 percent of the wing span. 
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6. Moving the hinge axis of the lift flaps forward increased 
the lift-coefficient increment attainable at a 10° angle of attack 
with self— trimming flaps; however, the greatest increment in maximum 
lift coefficient attainable with self-trimming lift flaps occurred 
when the flaps were hinged at about the 70-percent-chord line. 

7. In general the experimental results agreed reasonably well 
with those predicted by analysis. 


Langley Memorial Aeronautical Laboratory 

National Advisory Committee for Aeronautics 
Langley Field, Va., February 24, 1947 
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TABLE I.- SELF -TRIMMING LIFT -FLAP CONFIGURATIONS 


1 

c 

Hinge 

location 

At a = 10° 

At 

^max 

% 

b 


tf L 

t> 

^max 

0.10 

0 . 90 c 

0 

0 

0 

1.29 

.10 

• 70 c 

.32 

.29 

•35 

1.47 

.10 

• 50 c 

.61 

.33 

.68 

1.36 

.20 

. 80 c 

.10 

.19 

.21 

1.53 

.20 

• 70 c 

.27 

.33 

.36 

1.63 

.20 

•5Cc 

.52 

.52 

.52 

1.53 

.30 

. 70 c 

.18 

.33 

.27 

1.62 

• 30 

. 50 c 

.44 

.58 

.43 

1.60 

.40 

. 60 c 

.25 

.48 

.34 

1.70 

.40 

O 

O 

IPs 

• 

.35 

.58 

.42 

1.68 
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Orifice 

Station 
(percent c) 

1 

0 

2-14 

1.0 

3-15 

2.5 

4-16 

5.0 

5-17 

10.0 

6-18 

18.125 

7-19 

28.50 

8-20 

39.50 

9-21 

50.50 

10-22 

61.50 

11-23 

72.50 

12-24 

83.50 

13-25 
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Airfoil NACA 4418 

Station 

Upper 

Lower 

(percent c) 

(percent c) 

(percent c) 

0 


0 

1.25 

3.76 

-2.11 

2.50 

5.00 

-2.99 

5.00 

6.75 

-4.06 

7.50 

8.06 

-4.67 

10.00 

9.11 

-5.06 

15.00 

10.66 

-5.49 

20,00 

11.72 

-5.56 

25.00 

12.40 

-5.49 

30.00 

12.76 

-5.26 

40.00 

12.70 

-4.70 

50.00 

11.85 

-4.02 

60.00 

10 .44 

-3.24 

70.00 

8.55 

-2.45 

80.00 

6.22 

-1.67 

90.00 

3.46 

-0.93 

95.00 

1.89 

-0.55 

100.00 

(0.19) 

(-0.19) 

L.E. radius 3.56 percent c 
Slope of radius through end of 

chord: 

4/20 



F/ q(±re /r Details of the swept-bacK vt/ng model. Area (complete w/ngM 3.550 square 
fee^ aspect rat to 7.5!) taper raf/o 0.24-J. AH dimensions are /n /ncfies. 


NACA TN No. 1352 Fig. 



NACA TN No. 1352 


Fig. 2a 



(a) Top view of swept -back wing. 

Figure 2.- Views of swept -back -wing model in the 6- by 6-foot section 

of the Langley stability tunnel. 







(b) Front view of swept -back wing with a 0.20c-chord 
0.20b -span trim flap. 

Figure 2.- Continued. 
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(c) Front view of swept -back wing with a 0.20c -chord 
0.40b-span lift flap. 

Figure 2.- Concluded. 
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Fig. 4a 
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Fig. 4b 
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L/ft-f/ap span jb^/b 

F/go/re/H. - Effect of //ft-f/ap span on the net /// t- 
coefF/c/ent increment and tn/n-f/ap span for various- 
chore t I/ft and fr/m f/aps. oc = /0 j A Cm *0; = CO j 

6f r = 60°. 
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Fig. 25a, b NACA TN No. 1352 
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Figure 26rVariation of piiching-momeni-coefficient increment rnf/i //ff- coefficient increment of 
tr/m flaps. cc-/0°j <5^ = 60 * 


Fig. 26 NACA TN No. 1352 
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Lift-f/ap span ) 

Figure Z8. - Compar/son of e xpenmenta/ results w/th 
results based on analytical methods of reference / . 
fdn'eepbacK of quarter -chord I me 2.3°. 0.30c . 
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Figure 1 29. ~~ /nenement of maximum f/ff coefficient 
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